Abstract: An.vagus 
INTRODUCTIONS
Anopheles vagus is a medically important vector and associated with the transmission of malaria parasite in some places of north east India and Bangladesh (1) . The species An. vagus mostly prefer to reside in cattle shed and human dwelling (10) . Earlier a few scientists (3, 6, 8) had done their pioneer investigation on the genetics and cytogenetics of mosquitoes. Studies on the cytogenetics of Anopheles mosquitoes have been extended not only through the preparation of polytene chromosome but also through the observation of banding and puffing pattern of the polytene chromosome. Preparation of polytene chromosome from salivary gland of An vagus has been initiated previously (6) . Several scientists (5, 12, 15, 16, 17, 18) extended their cytological work in ovarian nurse cell's polytene chromosome to know the taxonomoic status as well as cytological variation in Anopheles mosquitoes in natural and laboratory population. Cytological and molecular variation in Anopheles is manifested through variation (mainly in inversion and translocation) in polytene chromosome. The cytogenetic variation in malaria vectors provide some valuable information about the genetic basis of vectorial attribute and insecticide resistance. For proper identification and construction of phylogenetic tree, internal transcribed region of rDNA is extensively used. As ITS2 is very faster evolving region it is also efficiently used for the characterization and discrimination of closely related species. Several scientist (9, 11, 19) extended their studies on the molecular variation in Anopheles mosquitoes through PCR based assay for internal transcribed spacer 2 (noncoding region) of rDNA. It is very important to emphasize on details knowledge of studying morphological, cytological and the molecular status of An. vagus in order to establish a proper control measure. But in West Bengal, studies on genetics and cytogenetics of Anopheles are very little. Earlier some cytogenetic research works have been done in Anopheles mosquitoes (4, 5, 14, 15) . But their work is confined to An. subpictus. Therefore, we have undertaken the cytological and molecular studies on An. vagus to know its cytological and molecular variation in natural population.
MATERIALS AND METHODS

Collection of Sample
A wild strain of adult female Anopheles mosquitoes were collected between 8am to 10 am from cattle shed of different areas of West Bengal. They were collected by using manual aspirator. Without any injury, that specimen, were transferred to the air tight ependrof. After identifying the specimen (using Identification key (7 ,13) they were visualized by using Dewinter Seteriomacroscope and the semi gravid female of An. vagus were used for cytological studies through the preparation of Polytene chromosome and some of them were preserved for molecular studies through genomic DNA isolation.
Preparation of Polytene Chromosome
Ovaries were pulled out from the semi gravid females and polytene chromosomes were prepared from the ovarian nurse cells of An vagus females followed by the standard methods (5, 16 ).
DNA Isolation and PCR Amplification
DNA was isolated from individual adult mosquitoes by phenol chloroform extraction by Standered protocol (2) . The ITS2 region of r DNA was amplified using the specific forward and reverse primer (FP, RP) consisting of 20-21 base oligomers having the sequence 5'TGTGAACTGCAGGACA CACAT-3' (CODE 46JB) and 5'-TGTGCTTAAATTCAGGGGGT-3' (code 47JB) respectively. A PCR master mix was prepared by mixing 10X PCR buffer, dNTP mix (100mM each), MgCl2, Taq polymerase (3 units/μl) double distilled water and template DNA. The thermal cycling conditions were: initial denaturation at 95 º C for 5 min followed by 40 cycles of denaturation at 95 º C for 30 sec/1 min, annealing at 50ºC-60ºC for 1 min, extension at 72 0 C for 2-5 min and final extension at 72 0 Cfor 10 min. The PCR product and standard DNA ladder were electrophoresed in 2% agarose gel and visualized with ethidium bromide.
DNA Sequencing
The ITS2 regions from some of the collected specimens were amplified according to the condition described above. The PCR product of these ITS2 bands was sequenced.
OBSERVATION
Polytene chromosome complement of ovarian nurse cells consists of five synapsed banded chromosomal arms .One of the arm is characteristically shortest and represents X chromosome. X chromosome content 1-6 zone, 2R:7-19, 2L:20-28,3R-29-37 and 3L-38-46 zones. However the marking of sub division in each zone is arbitrary (Fig: 1 A-E) .
X-Chromosome
This chromosome is the smallest unit among the five chromosome complements and is divided into 1-6 zones. Its centromeric end is slightly bushy and is recognized by broad and expanded area in the region 6C with a prominent dark band in6A&6B. A series of faint bands are easily recognizable in the region 5 .Presence of small puff in the region 2A and 3C. Puff in the region 4C & 4D followed by prominent dark band is the diagnostic feature of this chromosome complement. The free end (1A) begins with same diffuse band.
2R-Chromosome
The right arm of the 2 chromosome is easily identified as the longest autosomal arm in the complement. It is divided into 7-19 regions. The free end of 2R is semi flared followed by a thickly stained dark band in 7A. A diffused puff with two dark bands is marked in the regions 7B and 7C. A series of dark bands are present in 8A and 8C. A small puff in 8B is well marked. A series of dark bands are present in the region 9A followed by a small puff in 9C. A small puff with dark bands is well furnished in 10A. A typical puff in 11A is followed by dotted and thin dark bands in 11C. A series of thin dark bands are well marked in the region 12. Dark bands and faint bands are extended from 13A to 13C region. A series of thickly stained dark bands are marked in the region 15 followed by a small puff in16A. A small puff is present in 16B. A series of heavily stained dark bands are marked in the segment 17A, 17B and 17C.A series of faint bands are present in the regions 18B and 18C. The region 19 begins with a small puff followed by dark and diffused bands.
2L Chromosome
It is the shortest arm among the autosomal complements. It consists of 20-28 regions. The free end of this arm is recognized by two thick dark bands in the region of 28A.A Series of dark bands are present in 28B and 28C. A puff is present in 27B followed by dark bands. In A group of moderately stained dark bands are present in the region 27C and 27 B. A group of moderately stained dark bands are present in the region 27C. The region 26A begins with double bands and 26B contain a puff.
Followed by faint bands. The region 25C begins with a series of thick dark bands and ends in 24A. A small puff with faint bands alternating with light bands characterizes.
The region 23C. A small puff in 21A and three dark bands are present in 22B followed by small puff in the region 21A. Two dark bands are present in 21B .The diagnostic feature in this chromosome complement is the presence of an asynapsis in 20B region.
3R Chromosome
The right arm of the chromosome three i.e 3R and contain 29 to 37 regions. It is easily recognized by its vase shaped or funnel shaped free end in 29 A region followed by a small puff with thin bands in 29B .The diagnostic feature of this chromosome complement is the presence of a series of dark bands extends from 29C to 29D. A small puff is present in the region 30A, 30B, and 30C with dark bands. A series of dark band in 31 a region. Three dark bands extend from 32C to 33 A. Thick and thin band are housed in 33B. Dark bands are overlapped in region 34. A series of thin band present in the region 35. In region 36 thin bands are present. A series of dark and faint bandsalong with a small puff is present in the region 37.
3L Chromosome
The left arm of the chromosome 3 i.e. 3L consist of 38-46 regions. Lightly stained free end of this arm is followed by extremely thick dark bands at 46A followed by small puff in the region 46B . A small puff at 45A and 45 B is followed by a constriction at 45C is the characteristic feature towards the free end of this chromosome complements. The region 44 as whole consist of a series of dark bands with a small puff begins at 44A. A nice puff in the region 44B and 44C contains doublets and dark bands. The region 43 begins with dark bands followed by a small puff . A large puff in the 43C is the land mark for this complements. Two dark bands mark in the region 42A and 42B. The region 42C has small puff with dotted bands. The region 41 as whole appears as lightly stained with a single dark band. A single thick dark band presence at the constriction 41B &41C.followed by small puff in the region 42Dwith doublets. A group of thick dark bands with a small puff is present in the region 40C and 40D and forms a significant land mark. A series of dark bands also appear in 39A followed by small puff in 39B and 39C with dark bands. The region 39D has thin bands often appears variables in their staining intensity. The bands present in region 38 as whole, usually followed by a series of thickly stained dark bands which characterize the centromeric end of this chromosome complements. 
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DISCUSSION
Present investigation reveal the detailed structure (banding and puffing pattern) of ovarian nurse cell polytene chromosome (Fig-1A-E) of An. vagus. It should be mentioned here that the chromocenter is generally absent in Anopheles mosqitoes. X chromosome is very short among the other polytene chromosome complements. Second autosome complement (2R) is the longest and 2L is short but the third autosomal complement 3R and 3L are more or less in same length. The data (Table: 1) reveal the key features of different arms of polytene chromosome of An. vagus. The data ( Table-1 ) reveal the puffing pattern among the different arms of polytene chromosome. Our investigation has not only confined to cytological basis but also extended at molecular level. Our molecular studies have been conducted to characterize ITS2 sequence of An. vagus (Fig-2) . The data ( Table: 2A ) reveal that the base pair length of ITS2 sequence of An. vagus is 831 bp and the GC content is about 56.8 %. The data ( Table: 2B) suggest that presence of tetramers, pentamers ,polymers and absence of tandem repeat in ITS2 sequence of An.vagus in natural population (some areas) of West Bengal. The data (Table: 2B ) also indicate the presence of tetramer TGCA which encodes a restriction site for enzyme HpyCH4IV in An. vagus.
